Introduction: Esthetics is one of the common issues because of which patients consult dental orthodontic treatment. Two ways of tooth bleaching are available these days, which includes in-office bleach and home bleach. Various bleaching protocols are available these days for treating the tooth surfaces. Hence, we planned the present study for investigating the impact of various intracoronal bleaching protocols on shear bond strength of ceramic brackets bonded to tooth surface after bleaching.
INTRODUCTION
One of the most common reasons for which patients seek dental treatment is esthetic issues and tooth staining. It has numerous complex etiologic components that are normally categorized into intrinsic and extrinsic. [1] [2] [3] Two ways of tooth bleaching are available these days, which includes in-office bleach and home bleach. For the past many years, in-office bleach is being used in dentistry. Tooth structures need not be reduced while performing these bleaching procedures. [4] [5] [6] ORIGINAL RESEARCH
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The main state of orthodontic treatment is holding the orthodontic appliances and components to tooth surfaces. Be that as it may, this progression is impermanent, on the grounds that the brackets are removed after completion of active orthodontic treatment, and keeping up a sound, unblemished surface of enamel subsequent to debonding is the clinician's essential goal. [7] [8] [9] Intracoronal bleaching is a preservationist contrasting option to more intrusive nonvital esthetic treatment, for example, placement of crowns and veneers on discolored and stained teeth.
10,11
Hence, we planned the present study for investigating the impact of various intracoronal bleaching protocols on shear bond strength of ceramic brackets bonded to tooth surface after bleaching.
MATERIALS AND METHODS
The present study was conducted in the Department of Orthodontics of the dental institution and included assessment of 100 extracted maxillary central incisors with integrated buccal surface. Ethical approval was taken from the institutional ethical committee before starting of the study. Once the teeth were extracted, they were cleaned under running tap water and were kept in thymol solution until further assessment was done. A cuboidal block was made from autopolymerization resin material and individual teeth were embedded in each block. Inclusion criteria for the present study included:
• Freshly extracted maxillary central incisors • Noncarious teeth • Teeth that were extracted due to periodontal reasons • Tooth with intact surface structures. Access opening was done in all the teeth using a round carbide bur followed by biomechanical preparation. During preformation of these procedures, thorough irrigation of the root canal was done using sodium hypochlorite solution followed by drying with sterile paper points. Root canal sealer and gutta-percha points were used for obturating the root canal space. About 2 mm short of tooth apex up to the level of cementoenamel junction, removal of the root canal filling was done after the completion of obturation process. It was followed by application of a 2-mm-thick coating of glass ionomer cement. All the teeth specimens, after completion of obturation, were then broadly divided into four study groups with 25 samples in each group as shown in Table 1 .
Placement of bleaching agent, according to its study group, was done into the access cavity followed by closing with the temporary filling material. Repetition of the procedure was done after 4 days. Removal of the temporary filling was done after 2 weeks' time followed by rinsing of the access cavity with distilled water. After rinsing, restoration of the tooth sample was done with the composite restorative material. This was followed by immersion of the teeth in artificial saliva for 1 month before bracket removal. Thorough cleaning of the teeth samples was done after debonding, with nonfluorinated pumice and distilled water. Afterward, the teeth specimens were dried with compressed air; 37% phosphoric acid gel application was done on the buccal surface of tooth specimen for 15 seconds. This was followed by rinsing and drying. After completion of the etching process, application of a uniform coating of primer (Grasim Bleaching Ltd., India) was done on the etched enamel surface followed by curing for 5 seconds. Orthodontic ceramic brackets (Class One Orthodontics, India) were used for bonding to the cured enamel surface. Removal of the excessive adhesive solution was done. Universal forces testing machine was used for calculating the shear bond strength of each specimen. Stereomicroscopic examination of individual tooth was done after debonding the brackets. Following the modified AI, the assessment of remaining adhesive on the brackets was done. 12 All the results were compiled and analyzed by SPSS software version 17.0. Chi-square test, one-way analysis of variance (ANOVA), and Tukey honest significant difference multiple comparison tests were used for assessment of the level of significance; p < 0.05 was taken as statistically significant.
RESULTS
We divided freshly extracted 100 maxillary central incisors into four study groups (Table 1) . Mean shear bond strength observed in the control group was 17.9 MPa (Table 2 ). In the study groups I, II, and III, the mean shear bond strength was found to be 15.10, 13.02, and 15.56 MPa, respectively (Graph 1). While comparing the CP group (group II) with sodium perborate study group (group III), ANOVA suggested that statistically significant difference (p < 0.05) exists between them (Table 3) . Nonsignificant results were obtained while comparing the shear bond strength in between sodium perborate group and HP group (p > 0.05). Description of AI scores in different study groups is depicted in Graph 2. Majority of specimens in groups II, III, and IV exhibited AI score 3.
DISCUSSION
One of the important steps involved in commencing ortho dontic treatment is the bonding of orthodontic brackets to the tooth surface. This is accompanied by removal of brackets after completion of orthodontic treatment. Lots of controversies exist in relation to the effect of different bleaching protocol on the shear bond strengths of brackets. 13, 14 Hence, we planned the present study for investigating the impact of various intracoronal bleaching protocols on shear bond strength of ceramic brackets bonded to tooth surface after bleaching.
In the present study, we analyzed a total of 100 extracted tooth specimens by dividing them randomly into four study groups divided based on the bleaching protocol followed (Table 1) . Control group followed by HP group exhibited maximum shear bond strength (Table 2 and Graph 1). We observed statistically significant difference on comparing the mean shear bond strength in between various study groups (Table 3) . Our results were in correlation with the results obtained by Chauhan et al 15 who also reported similar findings in their study. Oztaş et al 16 assessed the impact of bleaching and late bonding on the shear bond strengths of metal and ceramic brackets bonded with light and chemically cured composite resin to human teeth. They analyzed a total of 120 freshly extracted human premolars and divided them randomly into three study groups with 40 specimens in each group. Bleaching in first group was done by 20% CP while in the third group, no bleaching procedure was carried, which was taken as control. Division of the main groups was done into subgroups as per various adhesivebracket combinations. In groups I and II, bonding to the specimens was done after 1 and 14 days, respectively. Universal testing machine was used for debonding all the specimens, and modified AI was used for assessing the fracture properties. They did not observe any significant difference while comparing the shear bond strength of metal and ceramic brackets. They also observed failure at bracket/adhesive interface. From the results, they concluded that shear bond strength is unaffected by 20% CP. Impact of various methods of bleaching on the shear bond strength of ceramic brackets was assessed by Chauhan et al. 15 They analyzed 60 freshly extracted maxillary central incisors and randomly divided into four study groups with 15 specimens in each group. They prepared the access cavity in all the extracted teeth, and after completing the root canal process, they removed the filling from cementoenamel junction till 2 mm short of apex. They performed intracoronal bleaching with 35% CP, sodium perborate, and 37.5% HP in groups II, III, and IV respectively. Afterward, they immersed the teeth in artificial salivary solution for 1 month before debonding it. This was followed by bonding of the tooth surface with ceramic brackets. Shear bond strength was tested after bonding, using universal force testing machine. They observed statistically significant results in between all the study groups except in between groups II and IV. Furthermore, they found no significant difference in terms of AI score in between various study groups. While assessing the mean AI scores in different study groups, we observed that in HP group (group IV), bond failure occurred in the area in vicinity of enamel/adhesive interface (Graph 2). Similar results have been reported previously in the literature. 15 Influence of intracoronal bleaching agents and protocols on the shear bond strength of orthodontic brackets was assessed by Gungor et al. 3 They evaluated 60 freshly extracted mandibular incisors and divided them randomly into four study groups with 15 specimens in each group. After performing root canal therapy in each group, they removed the fillings from 2 mm short of apex till cementoenamel junction and applied zinc phosphate base. While on the one hand, Group 1 served as control, in groups II, III, and IV, HP, sodium perborate, and 37% CP were used as bleaching agent respectively. This was followed by curing of orthodontic brackets on the etched enamel surface of teeth of all the study groups. They tested the shear bond strength of all the specimens using universal testing machine. In comparison to the control group, they observed significantly lower shear bond strength in all the study groups. They concluded that shear bond strength of orthodontic brackets is significantly affected by intracoronal bleaching agents.
CONCLUSION
Shear bond strength of ceramic brackets is significantly influenced by intracoronal bleaching. This effect persists even 1 month after the bleaching process. In comparison to others, sodium perborate bleaching had a maximum negative effect.
